Introduction
Owing to the larger solubility of radon (222Rn)
in organic solvent than in water, the liquid scintillation counting method (abbreviated LSC method hereafter) combined with solvent extraction has been used as a convenient method for the radon concentration measurement in water. In this case, the distribution coefficient of radon into solvent, water and air phases is necessary to deduce radon concentration in water. However, data of radon solubility in water and toluene are taken from old literature: for instance, radon distribution coefficients from International Critical The gamma-ray spectrometry and the liquid- The measurement of the distribution coefficient in water : air phase was performed as follows :
First, the water sample was dispensed from the separatory funnel into a 100 mL Teflon vial (actual inner volume is 110 mL, Sample 1) and the remaining amount of water sample in the funnel was adjusted to 900 mL or 500 mL. The volume of air was then 420 mL and 820 mL, respectively. Second, the funnel was shaken for one minute to partition radon between the water and air phase. After waiting five minutes, the water was transferred to a 100 mL Teflon vial (10)
Radon contents in toluene and mixedxylene were determined by liquidscintillation alpha-ray spectrometry.
(Sample 2). The water Samples 1 and 2 were measured for one hour with a low-background Ge detector and the radon concentration in the water sample before and after the partition was determined. The amount of radon distributed in air phase was deduced from the balance before and after the partition. Such measurement was repeated for 10 times for 900 mL and 500 mL of the sample water, respectively. The results of distribution coefficients between two phases are given in Table 1 . Errors are estimated from those of peak counts and those of detection efficiency and the lager ones of the internal errors and the external errors are adopted as the error of the average.
The distribution coefficient in organic solvent :
air phase was measured as follows : First, radon in 900 mL of water was extracted to 120 mL of the liquid scintillator (abbreviated LS hereafter).
Here, the LS was prepared as dissolving 2 g of PPO fluor in 500 mL of the organic solvent. Toluene and mixed-xylene (meta : 45%, ortho : 25%, para : 18%, Katayama Industries, Co., Ltd.) for scintillation and p-xylene were employed as the organic solvent. Second, the LS which contained radon was transferred into a 500 mL separatory Table 1 . Since radon is usually partitioned among three phases (water sample, organic solvent and air) in the LSC method, the distribution of radon in three phases have been investigated and the results were compared with those of two-phase experiments. First, 110 mL of water sample (Sample 5) was dispensed from the water in a 1 L separatory funnel. Second, the amount of water in the funnel was adjusted to Vw mL, and Vorg mL of LS was added. The remaining air phase in the funnel was Va mL. Toluene and mixed-xylene containing scintillator were employed as the organic solvent.
In order to change the volumes of the organic solvent, the water and the air phase, the volumes Vw, Vorg and Va were adjusted to 350 mL, 50 mL and 920 mL (Case 1) and 200 mL, 40 mL and 1080 mL (Case 2), respectively. Then the funnel was shaken for one minute to distribute radon into three phases. After waiting five minutes to separate the LS from the water phase, l mL of the LS was dispensed to a 1 mL glass vial (Sample 6) and 110 mL of the water was dispensed to a
Teflon vial (Sample 7). Table  2 .
Discussion
The results of distribution coefficients determined from two-phase partition are given in Table   1 . 
